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PROBLEM TO BE SOLVED: To provide a BGA semiconductor device, which is capable of 
realizing the structure^ of a tap BGA package for multiple-pin applications which is superior 
^ in reliability, heat radiating and mounting and the mounting structure of the BGAf^ 
semiconductor device. 

. SOLUTION: la a JAB, tape 5,-a semiconductor chip 6, an inner lead 2.and a pad 3 are wired 
. to, a tape and formed. -The height of the ' ; ^ 

. made lower than the height of the ba^^^ ' ; 

semiconductor chip 6, and a reinforcing plate 10 made of metal is mounted on the back 

surface, where the pad is. formed, in the TAB tape 5 by a bonding agent 11. A gap is fomried . . , . _ . 

at a F^art with*the i^inforcing p^ and a Keat sink 12 is bonde^d to the back surface of the semiconductor chip 

6 with a hMt conducting bondin'g agent sielling resin 8 seals the "i^ part,' including at least' a bonding 

connecting part. A fixing resin 17 is partially provided so as to iot-the air present at the heat-^^^ 
sealing resin 8 esb^pe through the gap and fixes the reinforcing plate 1 0 and the heat sink to -each other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The TAB tape which wired and formed the pad prepared in order to connect with the 
electrode of a semiconductor chip and this semiconductor chip with the inner lead and this inner lead by 
which bonding connection was made and to connect with the exterior to the tape. The metal back up 
plate with which the rear face to the field in which the height of the field of the opposite side was low 
carried out the TAB tape side from the height of the rear face to the circuit side in said semiconductor 
chip, and the pad in this TAB tape was formed was equipped by adhesives, The BOA form 
semiconductor device characterized by having the heat sink which formed the gap between these back 
up plate, and was pasted up on the rear face of said semiconductor chip with thermally conductive 
adhesives, and resin for the closures which closed the inner lead section which also includes said 
bonding connection at least. r - > 

[Claim 2] The BGA form semiconductor device according to claim. 1 characterized by said gap being an 
opening so that it may be possible to miss outside the air which exists in the heat sink side of said resin 
for the closures. 

[Claim 3] the BGA form semiconductor device according to claim 1 characterized by installing partially 
the resin for immobilization which fixes said back up plate and heat sink of each other so that it may be 
possible to miss outside the air which exists in the heat sink side of said resin for the closures through 

said gap. ,; . . . 

[Claim 4] The BGA form semiconductor device according to claim 3 with which the part in which said 
resin for immobilization was installed partially is characterized by being the field where said back up 
plate and heat sink counter mutually. 

[Claim 5] The BGA form semiconductor device according to claim 1 characterized by installing partially 
the resin for immobilization which fixes said back up plate and heat sink of each other so that it may be 
possible to miss outside the air which forms the periphery edge of said heat sink so thai: it. may be 
located inside the periphery edge of said back up plate , and exists in the heat sink side of said resin for 
the closures through said gap in the location of the periphery edge of said heat sink . 
[Claim 6] The BGA form semiconductor device according to claim 1 characterized by installing partially 
the resin for immobilization which fixes said back up plate and heat sink of each other so that it may be 
possible to miss outside the air which forms the periphery edge of said heat sink so that it may be 
located inside the periphery edge of said back up plate , and exists in the heat sink side of said resin for 
the closures through said gap in the location of the periphery edge of said heat sink . 
[Claim 7] The BGA form semiconductor device according to claim 1 characterized by installing the resin 
for immobilization which fixes said back up plate and heat sink of each other so that it may be possible 
to miss outside the air which forms a through hole in the predetermined part of said heat sink, and 
exists in the heat sink side of said resin for the closures through said gap in the location of said through 
hole. 

[Claim 8] The BGA form semiconductor device according to claim 1 characterized by constituting so 
that said resin for the closures may be put in a row in the condition that there is no opening between 
said inner lead sections and said gaps, said gap may be made to enter and said back up plate and heat 
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sink of each other may be fixed. u u 

[Claim^9]The TAB tape which.wired and formed the pad prepared in orderto connect with the - 
electrode of a' semiconductor chip and this semiconductor chip with the inner lead and. this, inner lead by 
which bonding connection, was made: and.to connect with the exterior to the tape. The: metal back up 
plate with which the rear face to the field in which, the height of the field of the opposite side was.low 
carried out the TAB tape side from' the height of the rear face to the circuit side in said semiconductor 
chrp and the pad in this TAB tape was formed was equipped by adhesives. The heat sink which formed 
the gap betweeh.:these,back up plate, and. was pasted up on the rear face.of said semiconductor chip 
wit+i thermally conductive adhesives. While closing the side face of the inner lead, section which also , 
includes said. bonding connection at least, and said semiconductor chip The, BGA form semiconductor 
device characterized by having resin for the closures which puts it in a row in the condition that there is 
no opening in this closure section, is made to enter said gap. and fixes said back up plate and heat sink 

of each other. ' ^ ' r u- u • 

[Claim 10] A BGA form semiconductor device given in claim 1 thru/or any of 9 they are. L which is 
characterized by forming the bump for junction in the pad of said TAB tape ] 

[Claim 11] The mounting structure of the: BGA form semiconductor device characterized by carrying out 
junction mounting of the semiconductor device of a BGA^form given in any [ claim 1 thru/or] of 9 they 
are by the bump for junction formed in the pad of said TAB tape at a mounting substrate. 

[Translation done.] 
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I.This document has been. translated by computer. So the translation may not reflect the original - 

.■precisely;' ■ ' •. ' • • ' '^■'> . ■ • ■ 
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3.1n the drawings, any words are not translated.- 

DETAILED DESCRIPTION • 
[Detailed Description of the Invention] ■ ; • 

[OOOI]--'--^.^:'--!'., :. ^-.--^ ■ • • ■ ^ ■■ 

[Field of the Invention] This invention, relates to.the mounting structure of the BGA form semiconductor 
device which carried out junction^mounting of the BGA form semiconductor device for connecting with a 
mounting substrate using the bUmp for junction, and this BGA form semiconductor device at the- ' > 
mounting substrate;. I - ' ' ' ' ■ ' ■ . 

[0002]- ^-■>"'- '"■ '■ • ■ ' ■" 

[Description ofthe.Prior.Art].Inrecentyears.-.the.incrementof the number of. terminals of the semi 
conductor which advanced features of . electronic equipment and improvement in the speed progress, 
and is used is being enhanced. The package for many pins of the present mainstream is a type called 
QFP:(Quad Flat PSckage) which has arranged the lead at the plasti6s body for external termmals to four 
' sides However. since the pitch of a pin will become very narrow and package assembly and substrate 
mounting will become difficult if the number 6f pins is sharply increased for terminal circumference 
arrangement, without seldom enlarging package size. 0.5mm pitch and 400 pin extent serve as a 
limitation practical. ;'V 

:[0003].That-needs are increasing rapidly for solution of this problem is the package called BGA ^Ball 
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drid Array) which has stationed the solder bump who becomes an external terminal in the shape of a 
matrix to a rear face. Since this, the more, has the description that the rate of increase of package size 
can be made small the more it can arrange the external terminal of very many in a large pitch compared 
with QFP and its number of terminals increases, it tends to do package assembly and substrate 
mounting, and is considered to become the favorite of a future multi-pin package. The. structure which 
agreed for the super-** pin product of 400 or more pins also in BGA is indicated by JP,8-51 128,A: 
[0004] 

[Problem(s) to be Solved by the Invention] There is a problem described below with the above-^ 
me^ntioned conventional technique. 

[0005] First, the resin which usually closes a part of circuit side of a semiconductor chip and side face, 
and the inner lead section that contains some TAB tapes in a list used surface tension, such as potting, 
touches, and is applied immediately after an ILB process by the breadth method at the predetermined 
section. In this case, since it will become a failure at the time of adhesion of a heat sink if said resin 
turns to the top face (field opposite to the field in which the circuit was formed) in a semiconductor chip, 
the package of a BGA form will be formed in the form where it surely left the. air space. In case 
substrate mounting of the package of such a BGA form is carried out by the bump for junction, it is 
necessary to give a rapid temperature rise. For this reason, the air space which contains moisture by 
the rapid temperature rise expanded, it was easy to cause exfoliation of jointing, and destruction of a 
package with this pressure, and reservation of dependability suited the difficult situation. 
[0006] Moreover, in the conventional technique, the height of the top face of the back up plate fixed to 
the top face (field opposite to the field in which the pad was formed) in a TAB tape with adhesives, and 
the height of the top face in a semiconductor chip make it almost the same. High temperature 
conductivity adhesives are used for the top face of a semiconductor chip for a heat sink, and since it is 
the structure which uses adhesives for the top face of the back up plate, and is fixed to it, it is = 
necessary to absorb height dispersion of the back up plate in a semiconductor chip list in the thickness 
of both adhesives. Therefore, especially, about the thickness of high temperature conductivity adhesives, 
a thick kink colander was not obtained but there was a limitation; the field on a heat dissipation * 
disposition. Furthermore, in the conventional technique, since the height of the top face of the back up 
plate and the height of the top face in a semiconductor chip made it almost the same and constituted, 
the back up plate itself needed to use the thing of the thickness of height extent of a semiconductor 
chip, therefore by wQight.increas^^ come out of the self-ajignjrient effectiveness ait the 

time of substrate mounting of a package, and the problem of being difficult also had reservation of > 
mounting nature. 

[0007] The purpose of this invention is to offer the mounting structure of the BGA form semiconductor 
device which enabled it to realize structure of the tape BGA package of a multi-pin application ^excellent 
in . dependability that the above-mentioned technical problem should be solved, and a BGA form 
semiconductor device. Moreover, other purposes of this invention are to offer the mounting structure of 
the BGA form semiconductor device which enabled it to realize.structure of the tape BGA package of a 
multi-pin application excellent in heat dissipation nature, and a BGA form semiconductor deyice. . 
Moreover, other purposes of this invention are to offer the mounting structure of the BGA forrh 
semiconductor device which enabled it to realize structure of the tape BGA package of a multi-pin 
application excellent in mounting nature, and a BGA form semiconductor device.. 
[0008] . : . . 

[Means for Solving the Problem] In order. to attain the above-mentioned purpose, this inventionls. ^ 
connected to the electrode of a semiconductor chip and this semiconductor chip with the inner lead and 
this inner lead by which bonding connection was made. The TAB tape which wired and formed the 
prepared pad to the tape in order to connect with the exterior, The metal back up plate with which the 
rear face to the field in which the height of the field of the opposite side was low carried out the TAB 
tape side from the height of the rear face to the circuit side in said semiconductor chip,, and the pad- in 
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this TAB tape was formed. was equipped by adhesives. It is the BGA form semiconductor dev.ce 
characterized by having the heat sink, which formed the gap between these back up, plate, and was 
pasted up on the rear face of said semiconductor chip with thermally conductive adhes.ves, and res.n 
for the closures which closed the inner lead section which also includes said bonding connection at least. 
[0009] Moreover, this invention is characterized by said gap being an opening so that .t may be poss.ble 
to miss outside the air which exists in the heat sink side of said resin for- the closures .n sa.d BGA form 
semiconductor device. Moreover, this invention is characterized by installing partially the resm for 
immobilization which fixes said back up plate and heat sink of each other so that it may be poss.ble to 
miss outside the air which exists in the heat sink side of said resin for the closures through sa.d gap .n 
said BGA form semiconductor device. Moreover, this invention is characterized by the part .n wh.ch sa.d 
resin for immobilization was installed partially being the field where said back up plate and heat s.nk 
counter mutually in said BGA form semiconductor device. Moreover, in said BGA form sem.conductor 
device this invention forms the periphery edge of said heat sink so that it may be locate .ns.de the 
periphery edge of said back up .plate. and it is characterize by to install partially the res.n for 
immobilization which fixes said back up plate and heat sink of each other so that it may be poss.ble to 
miss outside the air which exists in the heat sink side of said resin for the closures through sa.d gap .n 
the location of the. periphery edge of said, heat sink. , ■ \, a f 

[0010] Moreover, in said BGA form semiconductor device, this invention forms the penphery edge of 
said heat sink so that it may be locate inside the periphery edge of said back up plate, and it .s 
characterize by to install partially the resin for immobilization which fixes said back up plate and heat 
sink of each other so that it may be possible to miss outside the air which exists in the heat s.nk side of 
said resin for the closures through said gap in the location of the periphery edge of sa.d heat s.nk. 
Moreover, in said BGA form semiconductor device, this invention forms a through hole .n the 

predetermined part of said heat sink, and is characterized by installing the resin for immob.l.zat.on wh.ch 
fixes said back up plate and heat sink of each other so that it may be possible to m.ss outs.de the a.r 
which exists in the heat sink side of said resin for the closures through said gap in the locat.on of sa.d 
through hole. Moreover, this invention is characterized by constituting so that said resin for the cbsures 
may be put in a row in the condition that there is no opening between said inner lead sections and said 
gaps, said gap may be made to enter and said back up plate and heat sink of each other may be fixed in 
the semiconductor device of said BGA form. . a.u- 
[0011] Moreover., this invention is connected to the electrode; of a sem.conductor ch.p and th.s^ ^ 
semiconductor chip with the inher lead- and this inner lead by which bonding connection was- made. The 
TAB tape which, wired and formed the prepared pad to the tape in order to connect with the extenor. 
The metal back up plate with which the rear face to-the field in which the. height of the field of the 
opposite side was low carried out the TAB tape side from the height of the rear face to the c.rcu.t side 
in said semiconductor chip, and the pad in this TAB tape was formed was equipped by adhesives. The 
heat sink which formed the gap between these back up plate, and was pasted up on the rear face of^a.d 
semicoriductor chip with thermally conductive adhesives. While closing the side face o^^^e innerjead 
section which, also includes said bonding connection at least, and said semiconductor ch.p It is the BGA 
form semiconductor device characterized by having resin for the closures which puts .t .n a row .n the 
condition thatthere is no openingin-this closure section.--is made.to-enter said- gap, and fixes said back. ^ 

up plate and heat sink of each other. ' . . , . " . . taq 

[0012] Moreover, this invention is characterized by forming the bump for junction .n the pad of said TAB 
tape in said BGA form semiconductor devicei Moreover, this invention is- the mounting structure of the 
BGA form semiconductor device characterized by carrying out junction mounting of sa.d BGA form 
semiconductor device by the bump for junction formed in the pad of said TAB tape at a mount.ng - 
substrate Moreover, this invention is connected with an inner lead and this inner lead. The junct.on 
process which joins said inner lead and electrode of a semiconductor chip using the TAB tape^wh.ch 
wired and formed the prepared pad to the carrier tape in order to connect w.th the extenor. The 
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spreading process which applies the resin for the closures to the inner lead section joined according to 
this junction process, The back-up-plate adhesion process of pasting up the metal back up plate on the 
field in which the pad in said TAB tape was formed, and the field of the opposite side using adhesives, 
The heat sink adhesion process of forming a gap in the field in which the circuit in a* semiconductor chip 
was formed, and the field of the opposite side between said back up plate, and pasting up a heat sink 
using thermally conductive adhesives, The fixed process mutually fixed with the resin for immobilization 
to^which between the back up plate and the heat sinks which form said gap and counter was applied 
partially, It is the manufacture approach of the BGA form semiconductor device characterized by having 
the bump formation process which forms the bump for junction in the pad side of said TAB tape with a 
semiconductor chip, and the cutting process which carries out cutting separation of the periphery of the 
carrier tape in said TAB tape with a semiconductor chip. 

[0013] Moreover, this invention is connected with an inner lead and this inner lead. The junction process 
which joins said inner lead and electrode of a semiconductor chip using the TAB tape which wired and 
formed the prepared pad to the carrier tape in order to connect with the exterior. The back-up-plate 
adhesion process of pasting up the metal back up plate on the field in which the pad in said TAB tape 
was formed, and the field of the opposite side using adhesives. The heat sink adhesion process of 
forming a gap in the field in which the circuit in a semiconductor chip was formed, and the field of the 
opposite side between said back up plate, and pasting up a heat sink using thermally conductive 
adhesives. Between said back up plate and heat sinks like the resin packer who fills up with resin 
collectively the side face and said gap of the inner lead section and the semiconductor chip which were 
joined according to this junction process, and fixes said inner lead section mutually with a wrap It is the 
manufacture approach of the BGA form semiconductor device characterized by having the bump 
formation process which forms the bump for junction in the pad side of said TAB tape with a - 
semiconductor chip, and the cutting process which carries out cutting separation of the periphery of the 
carrier tiape in said TAB tape with a semiconductor chip. v 

[0014] According to said configuration, as explained above, since the air in a package can escape from 
the gap between the back up plate and a heat sink freely, in case a reflow of the bump for junction is 
carried out, and in case substrate mounting of the BGA form semiconductor device is carried out, 
exfoliation of jointing and destruction of a package can be prevented and the mounting structure of a 
reliable BGA form semiconductor device and a BGA form semiconductor device can be realized. 
Moreover, sinpe„ according to said: confi^^ up plate might be made 

thin and a gap could be formed between the top face of the back, up plate, and the inferior surface of 
tongue of a heat sink, even if height dispersion arises between the top face of the back up plate, arid the 
top face of a semiconductor chip, it can make it possible to make thin the thermally conductive r 
adhesives layer which always pastes up a heat sink on the top face of a semiconductor chip, and heat 
dissipation nature can be raised. Moreover, since the back up plate is thin, the effectiveness of being 
easy to mount by the ability achieving lightweight-ization of a package is also acquired. 
[0015] Moreover, reservation of the need reinforcement as the whole package can .also be collectively 
aimed at by said configuration by fixing between a heat sink and the back up plate to a required part by 
the resin for immobilization alternatively according to a situation. According to said configuration, 
moreover, by serving also as restoration between a heat sink and the back-up plate at the time of the 
resin seal for chip protection The semiconductor device (package) of a BGA form without survival of air 
is realized [ consequently ]. In case a reflow of the bump for junction is carried out, and in case 
substrate mounting of the semiconductor device of a BGA form is carried out, exfoliation of jointing and 
destruction of a package can be prevented and the mounting structure of a reliable BGA form 
semiconductor device and a BGA form semiconductor device can be realized. 
[0016] 

[Embodiment of the Invention] The gestalt of operation concerning this invention is explained using 
drawing. The semiconductor device concerning this invention is a package called BGA (Ball Grid Array) 
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which has stationed the solder bump 9. who becomes an external terminal in the shape of a matr.x to a 
rear face. Since this, the more, has the description that .the rate of increase of package s>ze can be 
made small the more it can arrange the external terminal of very- many in a large p.tch compared w,th 
QFP and its number of terminals increases, it tends to do package assembly and substrate mountmg. 
and becomes the favorite of a future multi-pin package. The outline structure of the sem.conductor 
device which agreed for the super-** pin product of 400 or more pins also m BGA concernmg th.s 
invention As shown in drawing ! . an inner lead 2 and a pad 3 are wir^d by the earner tape m a 
metallic foil. The TAB (Tape Automated Bonding) tape 5 with the pattern in wh.ch the res.st 4 was 
forced in the part to be insulated is used. ILB (Inner Lead Bonding) connection of the t.p of an mner 
lead 2 is made with the pad 7 of the semiconductor chip 6 which turned the circuit ^'de down For th.s 
connection type. ** pitch-ization is attained compared with wirebonding connection °f 
many pins can also be connected easily. Moreover, the closure of some of a part of s.de 
7e7s 2 and TAB tapes 5 is carried out to the circuit side list of a semiconductor ch.p 6 with the res.n 8 
for the closures. It connects with the.pad 3 of the TAB tape 5. and the solder bump 9 forms an external 
matrix-like terminal. In order to secure the solder bump's 9 surface smoothness, the metaled back up 
^Sl ld uses adhesives 1Mor the field and the opposite side in which the pad 3 of the TAB tape 5 was 
formed and is fixed to them. Furthermore, since calorific value also increases, the heat smk.12 with 
widTwidth o; fLe is fixed by the high temperature conductivity adhesives 13 and the ^e.d without the 
circuit of a semiconductor chip 6 is made to radiate heat in air from here with a mul .-p.n ch.p. And the 
resin 8 for the closures used surface tension, such as potting, touches, and is usually appi.ed 
immediately after an ILB process by the breadth method at the predetermined sect.on. In th.s case, 
since it willbecome a failure at the time of adhesion of a heat sink 1 2 if the res.n 8 for the dosure. 
turns to the circuit and opposite side of a semiconductor chip 6; a package is formed .n the form where 

it surelv left the air space 15. ; • ■ 

OOn] In case a reflow of the solder bump 9 is carried out to such a package, and .n case th.s .nvent.on 
joins the solder bump 9 in the above-mentioned package to the electrode formed in the -bst-te a ^ 
mounts her in a substrate, even if a rapid temperature rise produces .t By mak.ng the he.ght of the top 
. face of the metal back up plate 10 lower than the top face of a semiconductor ch.p 6. and form.ng a gap 
16 between the back up plate 10 and a heat sink.12 It is in securing dependability. w.thout produc.ng 
exfoliation of jointing, and destruction of a package, as the air in a package can be .Ti.ssed ovts.de_ 
Moreover, when this invention carries out adhesion immobilization of the heat s.nk 12 wth the h.gh :^ 
teniperature conductivity adhesives 13 in a field without the circuit of a semiconductor ch.p^6, .t .s. to ^ 
make thickness of these high temperature conductivity adhesives 13 as thin as PO-'b>e. and ra.se heat 
dissipation nature. Moreover, by making thin thickness of the back up plate 10 of the metal fixed to the 
field and the opposite side in which the pad 3 of the TAB tape 5 was formed, by us.ng adhes.ves 11. and 
lightweight-izing it. the self-alignment effectiveness is made easy to come out of at the time of 
substrate mounting of a package, and this invention is to enable reservation of mount.ng nature, .n order 
to secure the solder bump's 9 surface snrioothness. ,. r 

[0018] Next, the example of the structure of the tape BGA package of a mult.-p.n appl.cat.on of 
excelling in the dependability concerning this invention, heat dissipation nature, and mount.ng nature .s 
.-explained. - - 

[Exl^e 1] Drayjdr^ , , 

(semiconductor device) called BGA concerning this invention. DrawingJ. is the sect.onal v.ew of the 1st 
example Drawing 2 is the Shimohira side Fig. of drawing 1 , and an A-A cross sect.on becomes drawmg 
1 Drawing 3 is the Kamitaira side Fig. of drawing 1 , and, similarly an A-A cross section becomes 
drawing 1 . As shown in drawing 1 - drawing 3 . the TAB tape 5 has the inner lead 2 and pad 3 wh.ch 
;;;;r^ed m the metamc foil (here, not shown) on the carrier tape 1, and has the pattern w.th wh.ch 
the insulation formed the resist 4 in the required part. And ILB connection of the t.p of the .nner lead 2 
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in the TAB tape 5 is made with the pad 7 of the semiconductor chip 6 which turned the circuit side 
down. Furthermore, the closure of some of a part of side faces, inner leads 2, and^TAB tapes 5 is carried 
out to the circuit side list of a semiconductor chip 6 in the form where it left the air space 1 5 with the 
resin 8 for the closures so that it might not turn-to the circuit and opposite side of a semiconductor 
chip 6. It connects with the pad 3 of a tape and the solder bump 9 forms an external matrix-like terminal. 
In order to secure the solder bump's 9 surface smoothness, the metaled back up plate 10 which has 
thipkness thinner than the thickness of a semiconductor chip 6 is fixed to the field and the opposite side 
in which the pad 3 of the TAB tape 5 was formed, using adhesives 11. Therefore, the height of the field 
(top face) of the TAB tape side in the back up plate 10 and the opposite side is made lower than the 
height of the rear face (top face) of the circuit side in a semiconductor chip 6, and a gap 16 is formed 
between the back up plate 10 and a heat sink 12. since the back up plate 10 is metal : — rigidity — **** 
— considering being, it becomes possible from the thickness of a seiniconductor chip 6 to make it thin 
to one half extent, considering the solder bump's 9 surface smoothness being securable. Especially the 
solder bump's 9 surface smoothness is securable with the surface smoothness of the back up plate 10. 
Furthermore, the field without the circuit of a semiconductor chip= 6 is fixed using the high temperature 
conductivity adhesives 13 of thin thickness so that the heat sink 12 for heat dissipation may raise heat 
dissipation nature. .u ■ * • * 

[0020] By the way, it changes into the condition of having formed the gap 16 for air recess connected 
with the exterior as shown in drawing 3 between the metal, back up plate 10 of thin thickness, rather 
than the thickness of the heat sink 12 for heat dissipation, and the semiconductor chip 6 for the solder 
bump's 9 surface smoothness to secure- and is mutually fixed with a heat sink / resin 17 for back-up- 
plate immobilization. The round head of the broken line of four corners shown in drawing 3 shows the 
location of a heat sink / resin 17 for back-up-plate immobilization. Next, the manufacture process of the 
1st example of the package (semiconductor device) called BGA which starts this invention using drawing 
4 ~ drawing 1 6 is explained. Drawing. 4 is drawing in the condition of having removed a part of resists 4 in 
the Shimohira side Fig. list of the TAB tape 5. In the center section, the device hole 19 for chip loading 
has opened [ the sprocket hole 18 for conveyance positioning ] near the edge of two sidesrThe resist 4 
is formed in the part which serves as a final product in the form where only the pad 3 was exposed. The 
upper left has shown from the center the condition of having removed the resist 4. The metallic foil ; 
wiring 20 is taken out from each pad 3, it exposes in the device hole 19, and the inner lead 2 is formed. 
[0021] Drawing 5 is the Kamitaira side Fig. in the condition of having pasted up the metaled back up 
plate 10 on the TAB tape 5. The back up platie 10 does not contact those with the device 

hole 19, and the TAB tape 5 of the perimeter in a center section. Drawing 6 is the B-B sectional view of 
drawing 5 . The back up plate 1 0 uses adhesives 1 1 for the pad 3. of the TAB tape 5, and. the field of the 
opposite side, and is stuck to them by pressure. In addition, when a tape / back-up-plate indirect arrival 
agent 11 is thermosetting, a cure is carried out at a predetermined time elevated temperature after this 
process. Drawing 7 is the Shimohira side Fig. in the condition of having made ILB connection of a 
semiconductor chip 6 and the inner lead 2. Drawing 8 is: the C-C sectional view of drawing 7 , the circuit 
side of a semiconductor chip 6 is turned up, it is in the condition which made the tape 5 inside-out on it, 
the device hole 1.9 and alignment are carried out, and the pad 7 formed at the semiconductor chip 6 and 
the tip of an inner lead 2 are connected by thermocompression bonding. Drawing 9 is the Shimohira -side 
Fig. in the condition of having finished the closure by the resin 8 for the closures. Drawing 10 is the D-D 
sectional view of drawing 9 . The resin 8 for the closures applies a need part with the coater usually 
called a dispenser (not shown), is damp with surface tension and spreads. In drawing: 10 , the circuit side 
of a semiconductor chip 6 and the inner lead 2 were completely covered with the resin 8 for the 
closures, the resin 8 for the closures was damp and some TAB tapes 5 and the side face of a 
semiconductor chip 6 also spread out. However, the applied resin 8 for the closures is the form where it 
left the air space 15 so that it may not turn to the circuit and opposite side of a semiconductor chip 6. 
and it will cover some of a part of side faces, inner leads 2, and TAB tapes 5Jn the circuit side list of a 
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semiconductor chip 6. Thereby, a semiconductor chip 6 and a part required for dependability reservation 
of a connection are protected. In addition, the resin 8 for the closures has common thermosetting resin 
which uses epoxy as base resin, and a cure is carried out at a predetermined time. elevated temperature 
after this process. 

[0022] Drawing 1 1 is drawing showing the condition of having applied the resin 17 for immobilization 
alternatively on the back up plate 10 while applying the high temperature conductivity adhesives 13 to 
the circuit and opposite side of a semiconductor chip 6. Drawing 12 is the E-E cross section of drawing 
n . The circuit of a semiconductor chip 6 and the height of an opposite side are higher than the top 
faee of the back up plate 10 in this condition, the high temperature conductivity adhesives 13 are thin, 
and the resin 17 for immobilization is applied more thickly than it. Drawing 13 is the Kamitaira side Fig. 
showing the condition of having carried the heat sink 12 on the TAB tape 5 which finished the process 
to drawing 12 . Drawing 14 is the F-F sectional view of drawing 13 . A heat sink 1 2 is stuck to a 
semiconductor chip 6 by pressure through the high temperature conductivity adhesives 13. At this time, 
the upper part of a heat sink / resin 17 for back-up-plate immobilization contacts a heat sink 12. Since 
the top face of a semiconductor chip 6 is higher than the top face of the back up plate 10, at the time 
of sticking by pressure to the semiconductor chip 6 of a heat sink 12, the high temperature conductivity 
adhesives 13 are lengthened thinly, and can form the good heat dissipation path from a semiconductor 
chip 6. Furthermore, the clearance 16 for air recess is formed between a heat sink 12 and the back up 
plate 10, and since the air in a package also including the above-mentioned air space 15 can move to 
the exterior freely, when the solder bump 9 is mounted in a substrate through the time of carrying out a 
reflow on a pad 3, or the above-mentioned solder bump 9, the problem of exfoliation or package 
deformation is not produced. In addition, when a heat sink / resin 17 for back-up-plate immobilization is 
thermosetting, a cure is carried out to high temperature conductivity adhesives 13 list at a- 
predetermined time elevated temperature after this process. 

[0023] Drawing 15 is the Shimohira side Fig. showing the condition of having carried the solder bump 9 
on the pad 3 of the TAB tape 5 which finished the process to drawing 14 . Drawing 16 is the G-G 
sectional view of drawing 15 . The solder bump 9 is carried with an automatic loading machine (not 
shown), and is firmly connected with a pad 3 through a reflow, a washing process, etc. Then, the 
circumference of the TAB tape 5 is cut and serves as the last gestalt as shown in drawing 1 . In addition, 
although a heat sink / resin 17 for back-up-plate immobilization was applied to four places in this 
example, it cannot be overemphasized that a spreading part and spreading area are changeable if needed. 
;: However, between the heat sink 12 for heat dissipation, and the metal back up plate 10 of thin thickness 
Since it is in the condition in which the clearance 16 for air recess connected with the exterior was 
formed, the air in a package also including the above-mentioned air space 15 becomes movable to the 
exterior freely. Consequently, in case a reflow of the solder bump 9 is carried out to a package, and in 
case a package is mounted in a substrate through the solder bump 9. even if a rapid temperature rise 
arises It becomes possible to secure the dependability as a package (semiconductor device) called BGA. 
without producing exfoliation of jointing, and destruction of a package. 
[0024] 

[Example 2] The 2nd example of the package (semiconductor device) called BGA concerning this 
invention is explained. The cross section of the 2nd example is shown -in drawing -1 7 . The difference 
with the 1st example in this 2nd example is the method of restoration of a heat sink / resin 17 for back- 
up-plate immobilization. That is. the through hole 21 is processed into the predetermined section of a 
heat sink 12. and it is in beingfilled up with a heat sink / resin 17 for back-up-plate immobilization from 
here. In this 2nd example, after pasting up a heat sink 12 on a semiconductor chip 6 with the high 
temperature conductivity adhesives 13, a heat sink / resin 17 for back-up-plate immobilization is applied. 
The example of **** 2 has the description that the spreading location of a heat sink / resin 17 for 
back-up-plate immobilization becomes exact compared with the 1st example. 
[0025] 



-9- 



fExample 3] The 3rd example of the package (semiconductor device) called BGA concerning this 
invention is explained. The cross section of the 3rd example is shown in drawing 18 . The periphery ' 
section of a heat sink 17 is made shorter than the periphery section ofthe back up plate 10. and the 
difference with the 1st example in this 3rd example forms it, and is to apply to a heat sink 12 and the 
periphery section ofthe back up plate 10 in the form which does not turn around a heat sink / resin 17 
for back-up-plate immobilization to the TAB tape 5. That is, since the periphery section of a heat sink 
17Js made shorter than the periphery section ofthe back up plate 10 and it has formed, a heat sink / 
resin 17 for back-up-plate immobilization is applied to a heat sink 12 and the periphery section ofthe 
back up plate 10 in the form which does not turn to the TAB tape 5. In this 3rd example, after pasting 
up a heat sink 12 on a semiconductor chip 6 with the high temperature conductivity adhesives 13, a 
heat sink / resin for back-up-plate immobilization is applied. Compared with the 1st example, spreading 
is easy, and it has the description that processing of a through hole like the 2nd example is unnecessary. 
[0026] 

[Example 4] The 4th example ofthe package (semiconductor device) called BGA concerning this 
invention is explained. The cross section ofthe 4th example is shown in drawing 19 .. The difference with 
the 1st example in this 4th example is the point of carrying a heat sink 12 only on a semiconductor chip 
6 through the high temperature conductivity adhesives 13, and not using a heat sink / resin 17 for back- 
up-plate immobilization. Therefore, in this 4th example, a process can be simplified and low costHzation 
can be attained. Even if a package is small and lightweight and supports weight only with a ; 
semiconductor chip 6 especially, in the case of satisfactory low generation of heat and a compact 
package, it can use. 
[0027] 

[Example 5] The 5th example ofthe package (semiconductor device) called BGA concerning this 
invention is explained. The cross section ofthe 5th example is shown in drawing 20 . Being put in a row 
and filled up so that the resin 8 for the closures may be put in block also between the back up plate 10 
and a heat sink 12 and an opening may not be generated has the difference with the ,1st example in this 
5th example. In addition, you make it filled up with the resin 8 for the closures so that the clearance 16 
between the back up plate 10 and a heat sink 12 may be entered, and the back up plate 10 and the heat 
sink 12 of each other should just be fixed. That is, the resin 8 for the closures can fix firmly the back up 
plate 10 and a heat sink 12 by making it enter mostly by the clearance 16 between the back up plate 10 
and a heat sink 12; In this 5th example, the heat sink 12 is pointed to the semiconductor chip 6 with the 
high temperature conduction paste 13, .and the TAB tape 5 and ILB connection which stuck the back up 
plate 10 are made. While carrying out potting ofthe resin 8 for the closures after that and performing 
protection of a semiconductor chip 6 or an inner lead 2, it is made to turn between the back up plate 10 
and a heat sink 12. In the example of **** 5, since the resin 8 . for the closures flows in the form which 
extrudes the air space 15 in a package, there is an advantage of not producing deformation of exfoliation 
or a package when mounted in the time of reinforcement being strong and carrying out a reflow or a 
substrate since air has all moreover pasted up the back up plate: 10 and a heat sink 12 in a large area 
with the resin 8 for the closures in the package. 
[0028] 

[Effect of the Invention] Since air in a package is made to the-structure where air does not remain 

outside in migration or a package freely, in the semiconductor device which consists of BGA according 
to this invention, the exfoliation at the time of substrate mounting and destruction of a package can be 
prevented, and the effectiveness that dependability is securable is done so. Moreover, since according 
to this invention it constitutes so that the metal back up plate for a solder bump's surface smoothness 
to secure may be made thin in the semiconductor device which consists of BGA and a gap may be made 
between the back up plate and a heat sink, while making it possible to make thin the high temperature 
conductivity adhesives layer for fixing a heat sink to a semiconductor chip and aiming at improvement in 
heat dissipation nature, the effectiveness that lightweightHzation of a package can be attained based on 
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lightweight-izing of the metal back up plate is done so. Furthermore, by aiming at improvement in the 
heat dissipation nature by the high temperature conductivity adhesives layer. the heat sink itself can be 
miniaturized and a miniaturization and lightweight-izing of a package can be realized. ■ 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect.the original 
precisely. 

2. +*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

rOrawing 1] It is the sectional view showing the 1st example of the semiconductor device (package) 
which consists of BOA concerning this invention. 

[Drawing 2] It is the Shimohira side Fig. showing the 1 st example of the semiconductor device (package) 
which consists of BGA concerning this invention. 

[Drawing 3] It is the Kamitaira side Fig. showing the 1st example of the semiconductor device (package) 
which consists of BGA concerning this invention. 

[Drawing 4] It is the Shimohira side Fig. of the TAB tape in which the 1st example of the semiconductor 
device (package) which consists of BGA concerning this invention is shown. 

[Drawing 5] It is the Kamitaira side Fig. in the condition of having pasted up the metal back up plate on 
the TAB tape in which the 1st example of the semiconductor device (package) which consists of BGA 
concerning this invention is shown. 
[Drawing 6] It is the sectional view of drawing 5 . 

[Drawing 7] It is the Shimohira side Fig. in the condition of haying connected the inner lead with the chip 
in which the 1st example of the semiconductor device (package) which consists of BGA concerning this 
invention is shown. 

[Drawing 8] It is the sectional view of drawing 7 . 

[Drawing 9] It is the Shimohira side Fig. in the condition of having carried out the resin seal showing the 
1st example of the semiconductor device (package) which consists of BGA concerning this invention. 
[Drawing 10] It is the sectional view of drawing 9 . 

[Drawing 1 1] It is the Kamitaira side Fig. in the condition of having applied the high temperature 
conductivity adhesives and resin in which the 1st example of the semiconductor device (package) which 
consists of BGA concerning this invention is shown. 
[Drawing 1 2] It is the sectional view of drawing 11 . 

[Drawing 13] It is the Kamitaira side Fig. in the condition of having carried the heat sink in which the 1st 
example of the semiconductor device (package) which consists of BGA concerning this invention is 
shown. 

[Drawing 14] It is the sectional view of drawing 13 . 

[Drawing 15] It is the Shimohira side Fig. in the condition of having carried the solder bump who shows 
the 1st example of the semiconductor device (package) which consists of BGA concerning this invention. 
[Drawing 16] It is the sectional view of drawing 1 5 . 
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Eb rawing 17] It is the sectional view showing the 2nd example of the semiconductor device (package) 
which consists of BGA concerning this, invention, . - • -r 

[Drawing 18] It is the-'sectiohal view showing the 3rd'example of the semiconductor.device (package) 
which consists of BGA concerning this invention. 

[Drawing 19] It is the sectional view showing the 4th example of the semiconductor device (package) 
which consists of BGA concerning this invention. 

[Drawing 20] It is the sectional view showing the 5th example of the semiconductor device (package) 
which consists of BGA concerning this invention. 
[Description of Notations] 

1 C — Resist, ] ~ A carrier tape, 2 — An inner lead, 3 — A tape pad, 4 5 [ — Resin, ] — A TAB tape, 6 
~- A semiconductor chip, 7 — A chip pad, 8 9 — A solder bump, 1 0 — The back- up plate, 11 — A tape 
/ back-up-plate indirect arrival agent, 12'[ — An air space; 16 / — The clearance for air recess 17 / - 
- A heat sink / resin for back-up-plate immobilization, 18 / — A sprocket hole, 19 / — A device hole, 
20 / — Metallic foil wiring, 21 / — Through hole ] — A heat sink, 13 — High temperature conductivity 
adhesives, 14 — A heat sink / back-up-plate indirect arrival agent, 15 

[Translation done.] 
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mmum^mmi r 3 ^m^i-^ tmz^ m^m 100 

fe^o m 2liEll.l <OE-E»rffiT*fe^o z<D'^mx* . 

m^mmm 17 \±^nx^hm<m^^ti^o mi 

3\±mi 2^T*(DXmSr)^;tfcTAB>->^5fr;:t:- h 

i^iy^ i 2^mM\^f^'^m^^i~±^mmxh^o mi 
Aitmi 3<oF-Fmmmxh^o fc-hv>'^i2ii 

fi^o z(omz.}i-hiy>'^/m^mmmmmmi 7<d 

±BfiW^te l Ocr)±ffiJ;!9 t>ii< /^oTt/^5<^-C% t: 
— hv-V^ 1 2(D^»ft:^5/:/6-^cDJE^^tCiS^>K* 

B^mw^&m^jfmx^^o ^h^^ b-hv^-^ 1 2 

^*3S1S1 O.^oPplic^maitfffiBITNTl 6z)5f^^^tiT 
±t;i ]) yu — r ^ ^ t ^ilEfiAy/cV^v-:/ 9 UTS 
^/tt^*«@^^lS^ii 7^sSi^sM>ft:'|4cD®>&ti. z<dil 
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[0 0 2 3] miS\tmi 4 4-eoxa^ll'X:rc:TAB 

^*-rT¥®EiT*fe^o lai etiigi scoG-Gitfsin 

Tfc^o tl^fcV^>'7^9f±g»^«« xm 
m^fi. y:7n-, ?ft}tXS;fc^^SrSTy'^:y K3 ^3411 

^i\.. mi\zff^-tx^b.^si^mmk^i^o. 
mx\±^-viy>^y^m^m'^mmfi^i 7^Amm\z 

m^-t^ ^b\z VfctK DTM^fim^m^B 
10 m^^^^:itt>X^^:Lt\tmot.Xh^J:^\ 

^Ei ot<Dm^^^ ^utotj:t>^fc^n.mf^mmi e 

.yjr-'y (^mVfmW) t \.x<D{tm^^mk't^:Lh 

[0 0 2 4] 

{^mwmm (om2<Dnmm\zo\^xmm't^o %2 
onifeMcoffffi^ig 1 7 tc^-To r 2 (Dm^^mzi^ 
\^^%i(D%mm}i(Di^mt^ t"hi/>'^/M3s«@ 

^ffiitflgi 7(?5?fe«(Dtt:frT*fe^o iP^s b-bi/v-^ 

1 2 0B^^a5t-fi:Sil5t2*l;65jpx^tbr*3*9/t:- h 
v-Vc^/ffi^SKS^ffi^^Jil 7^r:i;0^b?E«-r5r^ 

tcfe^o r(^m2(D3iis^!i-efi. mm^wm^m ^ 
30 .T*i{i*^^5/:/6t;it:->i/>'^ 1 2imm\^fcm\z\i 
-h'yi^^xm^mm^mmmir^m^^fi^o *m 

2 co^jgwti^ 1 omMmizit^t- h 'yi^^/m^m 
m'&mmk 1 7 (omMmMt^^mzti^ t v^ 

[0 0 2 5] 

[^M«3] ;*;^PJtc#§BGAtB?fm^-^^y^-v? 
(*»^ts:^M) com3c0^m^JtCol>TSiPJi-5o «3 

1 7 SrT A Bx-:/5 lc[E] 5i 
^7iV^?f^-eb- hv-^-^ 1 2^t^«5i«10c7)^jllg|Sl:i 

^^■r^r ^icfo^s, Bpibv b-^v^><^^ 1 7(^^jiigi5 

^tt3*1Sl OtO^Jiasj: f9M< LTffMUTfo^OT% 
b-hV^-^/WS^^il^ffl^rmi 7|lTAB7^-7^5 

^jilH5tck*^tl§o rcDm3£0^J£t?ijT*fi. 
tt^«?fiJl 3T^»^^5/:/6fcb-hv/>'^ 1 2t:^ 
: • *Lfc^^rb-h>'>'.^■/«3S«S^fflfflg^5^*^^^ 
50 §o ^i<^^M^Jtci:b-<M*;65g^r% ^2(^*M«to 
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[0 0 2 6] 

10 0 2 7] ^ .1 . r ^ 

I IliS^J 5 ] ^BGAt I? H « y - 

(OHJI^JcD^ffi^EI 2 0 tc^-fo r 5 cD^;^#Jtc$D 
oa:t-hv>:^^ 1 2<^PBlict>-lSUT^ift^s>^C>iv^ 
8 ^M3i=El p i - h vv-^ 1 2 ^ (Df^o:>m^ 1 6 .2 

fi. Msisi 0 1 1 2}i<om<omMi 

J: !9 # < A «9 ii^-^::! fep <t ;b ^ b - ' 

5 t^^ia^iJXfi. iSf^e*;^-;^ h 1 3 J: >) - h V 
0S:Mfi^f+tt:fcTA-B^|:i^5 t I L Bg^^Sr^T>i 5 c 

irt-hi/^^i^^ 1 2^tol^t^^ ' 

mmm 8 ;ei5«gi4'r^ cot% ; /-^ y v^rt i^^^^^a b 

-f . U;6^t>M3i« 1 0 i: t - h 1 2 \tM]tmm^ 
[0 0 2 8] 

[^PJ<^^^1 J:;h;«; ' B G A b ^£ ^ r 
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[Ell] 7^^PJl^>^^BGAd^e>;^^^^^ff^g 

m2 \ *^P^tc#.§BGA;0^bJi5^*friSS 

^ [0 3i>;*:^§gfc G A^;4?tf ^^^^^ffSB 
■ <om 1 (Dll:te#J ^^i^±¥ffiia'x 5 o 

[EI 4] :^Wn\z%^'BG At^ht^^^mWmW: 
/r-v?) (D^l(D|IJS«;^J^^-rTAB7"-:/(OT¥ffiia 

[SIS] i^wm^^^^BOAt^h^i^^mw-^w i^^y 

[0 71 ^^mK^^iBGAp-^hf^^^mwmw 
^ - i>) c7)^ 1 ^^i-^ y-fh^^ v-^-- y - K : 

-Ills] Ei7<D^Mia-e*>^c 

i;[iiWi ^%m\^k^BGAt^^ti^^mdmm. i^^y 

1] im.m^^^BGAt^hfii^^'mw^w 
?vfiir'2i mi i(o»fEiiT?fe^o 

:y III 13 ] 1^ lc>E^ 5 B G A ^ ^ ^^fls:3^S 

imi 4] mi s<Dm^mxh^o 

[His] ;*:^PJt::>P^^BGA^^b?te^^**ig@ (^-^ 

[Hie] Ell 5<Dmmmxh^6 

V^tmi 8] :2^i^BgtC>^^B G>^ (/-^ 
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